We study flows of an unsteady non-Newtonian fluid by assuming the form of the vorticity a priori. The two forms that have been considered are ∇ 2 ψ = F(t)ψ + G(t), which is known as the generalized Beltrami flow and ∇ 2 ψ = f (t)ψ + g(t)y.
Here V ∼ * is the velocity vector field, p * is the fluid pressure function, ρ is the constant fluid density, µ is the constant coefficient of viscosity, and α 1 , α 2 are the normal stress moduli. Considering the flow to be plane, we take V where ν = µ/ρ is the kinematic viscosity. The star on a variable indicates its dimensional form. We non-dimensionalize the above equations according to Substitution of (2.10) in (2.8) and (2.9) and elimination of pressure from the resulting equations using p xy = p yx yields
Having obtained a solution of (2.11), the velocity components are given by (2.10) and the pressure can be found by integrating equations (2.8) and (2.9).
Generalized Beltrami flows.
We assume that
Using (3.1) in (2.11), we obtain
where the prime denotes differentiation with respect to time. Thus, the streamfunction ψ(x, y, t) satisfies a system of two linear partial differential equations (3.1) and (3.2). If 1 − W e F(t) = 0 then F(t) = 1/W e and ψ = −W e G(t) which corresponds to an irrotational flow. We exclude this case from further consideration. In the following, we assume that 1 − W e F(t) ≠ 0.
We consider the following two cases:
Solutions when F(t) = 0. In this case, (3.2) implies that
Thus, the streamfunction ψ(x, y) satisfies
with the general solution given by
where a 1 to a 4 are arbitrary constants. This is a steady-state solution with constant vorticity. In the above expression for the streamfunction, we can add any irrotational solution. This solution is independent of the Weissenberg number W e , thus the same as the Newtonian case studied by Wang [10] who gave some useful nontrivial solutions as follows. Other useful nontrivial solutions are given by (e) The streamlines are shown in Figure 3 .2. This corresponds to impingement of two jets.
(f) 
The streamline pattern is shown in Figure 3 .5. which upon one integration gives
where h(x, y) is an unknown function to be determined. Employing (3.17) in (3.1), we obtain
which implies that
Thus, the streamfunction is given by
where G(t) is any function of time t and h(x, y) satisfies the following equation:
where λ is the separation constant. Thus, the function h(x, y) is given by
a 2 e kx + a 3 e −kx c 8 cos 
where b 0 to b 7 are constants of integration.
Solutions for
y. We assume that
Using (4.1) in (2.11), we obtain
where the prime denotes differentiation with respect to time. Thus, the streamfunction ψ(x, y, t) satisfies a system of two linear partial differential equations (4.1) and (4.2). If 1 − W e f (t) = 0 then f (t) = 1/W e and ψ = −W e g(t)y which corresponds to an irrotational flow. We exclude this case from further consideration. In the following, we assume that 1 − W e f (t) ≠ 0.
We have to consider the following three cases.
Solutions when f (t) = 0, g(t) ≠ 0. In this case, (4.2) implies that
which upon one integration with respect to x gives This is a steady-state solution. 
Solutions when g(t) =

Solutions when f (t) ≠ 0, g(t)
≠ 0. Dividing (4.2) by f − W e f 2 ≠ 0, we get
